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(54) CERAMIC MULTI-LAYER SUBSTRATE AND 
METHOD FOR MANUFACTURING IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide more minute line 
width of a conductor pattern and to reduce a wiring 
resistance for higher wiring density by printing a first 
insulating layer on a first conductor pattern where a 
pattern of a conductive paste is transferred onto a 
ceramics substrate and sintered, and then printing a 
second conductor pattern of a it. 

SOLUTION: On the surface of a flexible resin base 
material, fine first and second grooves are formed, used 
as an intaglio, which is filled with a conductor paste, 
and then deareated and dried. In order to compensate for 
reduction in volume due to drying, a process where an 
additional conductor paste is re-filled, re-deareated. 
and re-dried is repeated by a specified number of times 
so that the groove part is filled with a condensed 
conductor material. The intaglio and a ceramics 
substrate 2 are pasted together, and the conductor 
material packed in the groove part is transferred onto 
the ceramics substrate 2 and then sintered for a fine 
first conductor pattern 3. A first insulating layer 21 
is printed on the first conductor pattern, and further, 
a second conductor pattern 4 is printed on the first 
insulating layer 21. which is to be a ceramics 



multi-layer substrate. 
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(d) ^<r>mm.t-b^ ^ y i^^^ti:m^<omm<omis. 

(e) C<0lHI)ig«r-t7 < 7 ^'^^^J^fbfdBILr. 

(g) ^ liters <0±{;^ 2 il!:f*:/^^'-> SrfnWIffM-r 
S 2 0 ;« mWTO^Ji&S t ?rfi8x., C: <0«J!&)B lil^^ft 

5' - V s iF» 2 «<^>'< 5- - > mm<^-nmxi^& Ltzm 
1 J fcii 6 ufs«<o-t 7 5 7 ^>'^e26«osa:&sfeo so 



11-121645 

2 

(«*Ii8l m3 3lft:'«*'->(iS51«#:/<^-> 
X^4^^t:/N'*'->(4»2«#/N-i'->tra^i;tt 

immim^^iz^m • ik^^titzm^^ i uib«o 

■t7 5 y ^^m&m<omm:fjmo 

im^^mi I] »l«<*:*^v>li^2««:/f5'-;'<0 
-SEC. LS l^-y:ri:y jL-7.V'y>^mLX. 
fi<l«SS*fi^TXe«r-^tfK*«l t/c(±6JcfB|S<0-t7 

[ffl*ai2] §|2<7)»(±L S I ^ y ■7'<7)y<y KSPU 

■Cg^^;-'<>-:/"i:ffiL, Z<r)/<>-f<r>T^!^M^zmn^'^ 
LS l^yTiya.-y^y'yy^m 
LT^^S<j«S^^^T^XSSr^tfiS*ai S;tU4 6UE 
«0-fc7 5 -y ^'^g^coSait^^So 
[a*«13l -fc^ 5 -yi'^^fc. •BrtottWfliH^- 
^rfiefflLTtrlHlJSenSiJtcioT-t^ 5 y i' ms-^izm^B 

<r>^mim-ri>ifTi&iii-Lx^^mizmfSi^iifzm2 

<0ig[#/N-$'-> i:?rfBx.f--t7< y^^-^^So 

fi&$nfJ»l«#:sa•'»3^^*:/^•^'->^:, ^nmim 
mx.fzm^^i sttzai 4i,z*m<o-tys.y:^^mm 

->^mx.fcm:^^l 3 t/jl±l 4Uf£«eo-t7 5 y.i^ 

<0± t : ^ 1 ^• ^' - > ^, ^ V M± ^ 3 5' - ><0 f 

TgP;5fEa^nsS*:*l 3f/j<4 1 4Uieeo-t7 5 

[m*lSl8] ■t7 5 y i>'^0-a5Us|^#:J§$r® 
fiKLfwR^ai 3f /'clil 4UfE|E<0-t7$ 7:>'#g^ 

— asc, LS i-^y/iry j^-:^r-^>mmLx, w.^ 

S^^mi L/^cH*a 1 3 t /ifi 1 4 Uie«gO-t y^y^ 
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*tJt- $ -lir r m 1 ^ V ^ (i ^ 2 < - > ^ L 

to 0 0 1 1 

[0 0 0 21 

[0 0 0 3] tc*(D-b7 5 y ^IH 
l¥<^>.*5;0. 2niiiag<7)r'; -> V- h 5 1 ^fflitL, £• 

-;u 5 2 (-^ jf^ti'^-x h (0ax.if5' >^'"x-f v-^- 
rers 3«:BjSi-'6o 

[0 0 0 4] SIv^T-f-O^- •;->->- h 5 1 Uig^tt'^ 

-7. Yf.zx-ox^^w^'^f-y 5 4 ^>^i";->enwft{- 

i: o-CB'rMOIsJgS/N-^' - > i^mfi-l&tium 1 ^o® 

?&^«5 6*^VM±m3^<7)iI!S^«5 7. M.t;£-^7)« 
*>*tlf»4So|alf&^5 8Srip«L, -E-Jv-f ti,fi:g^ 

5 9 «r#^i tA*-C#So iit^9 0 0-1 6 0 

ox:<r>A&izx^&i-ii{f. -t? 5 y i'^e^e o** 
[0 0 0 5] co:^auj:*t«f, mfSWiiPi-tztitii 

[0 0 0 6] 

[^e^**»i^LJ:9 tl-'&lfS] L7i'LJtAf<b, BJi^<0 

[0 0 0 7] ®ig#:/<*'-> 5 4 <0?^fiS:7>*X^' 'j -VEfl 
iKUJ;-^/^*, 7-f>$S (W) /7-i>mm (S) =7 
5 A« m/ 7 5 mJeiTicSfcfflJC-r-S - t^^^^-fifUBjSt? 
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[0 0 0 8] ©Xi'>;->en«9{Cj;-i,^^/N-$'->5 4 
•) X CTx.lfW= 7 5 A« m<^^{CI±-5-OlKIl[;4*^ 5 m L 

[0 0 0 9] ®E^##34f#{l J- > i'-^^.T- ><Oi*^U 
14, ffi (Ag) ^ffl (Cu) ici^Ei^J: I) «>E^igtjt 

*^3 - 5 f§(5 t'i^ < , g^aa/N-? - > H4''&gc:o^.a;;6* 

<^-i>o 

[0010] ®3fe«SI>'Ei^#iH-ll, 9 0 0 =fcv> L 1 

6 0 ox:t^^o-^^xmm~m.^^i\-hfz^^zmm.mz 

5-2 0%tv^9ttf}-JR«i*^l§feL, C:<0/jie>t-^ 
^o-tftifbog^Ti-'^fc:^ <ii;^„ ::<7)iR^(f f>og;«o 

[0 0 11] x^";->'en«iJUJ:^^fryN-5'- 
20 > 5 4<0JfM<!0i&-&-, ^'f >i|S**7 5;umJil.±i:'tl) 

(enw^s 0 si>ws}5t=^Eiit-rtL(f-tetc i 2 o 
mW±£.g) , m'^mn<r>^X'^<<oy^>im^iri 

[0 0 1 2] :*:M?qi4, J: -9 

30 [0 0 1 3] ®^#''^•^'-><o9'f v$ioMft/5n o 

^-T >ilil;i(5 3 0/im-Cabil.lf##:KI?;6^3 P nKT^iSj^ 

[0 0 14] ®^!l^/^•^'->05Bfi^^:|S|^U, ««B^rlf 
_ > ^f!,^x'^hnx'. l^#.u^ftifSjS3a«jS < 

^^E^/'? - > :6«fMT- § 

[0 0 15] Q)f^mmtmmhi>^^\imM^ixx^^h(r) 
y'^>n^'rz>ik^\zii\.^x{>w-m\:^ixx^^z><r>X'. 

[0 0 16] ®iStfr><5'->{4, -rT'U«|«;ier*<0-t7 
5 -y ^' ««±t;ffMi--i. fztf>. L S I t OSSIffl 7 V K 

L S l<0/<y KKl^-y^**l 0 0/*inia.T<OtO 

x-;^5^'>:'^^<o^gi)tt{i(fi 0 o%«'|ia-e# 

-So 

50 [0017] 
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[0 0 18] arto^mmmu<7>m 

Si::»iB^r 1^ lOS t » 2 Otg^l^ 1 ^' - > (cit 

ft. L tL- ^ - > T- L T lafig ^ SSit L . Sias { 

■r-5.XS=Jr^5c<7)I5Ii5:l|»3 il-fC t T-afSfcai^^tL/i 
«t =Srir^Offia<7)3ftac>']E:^3^riJDx^ w t (z J: -oTftS 

<7>±izm 2 ^ - > ?: ipmm&i-^b ZtlzX-oX. 

^mmx'^'iis.m.^'ii'->ifSiM^izM}?^ti>ztiifw[ 

[0 0 19] 

L. mimi^^<^-><7>±izm^i$.immLx\,^i,-t9 

^ y ^^m^(r>^m^mx-i)-oX^ {a)pTt-9l4« 

-rS^>-?->'-C^2oaf?:^lcoaf J; 0 i>n<J&&l.tz 
IHlj£^r^^^-&Xgt, (b) C0»lSy-'^2 0«U 

( c ) tjiexe ( b ) -eiej® $ ti/c^mtt'^ - ;^ h Sre 

«rS3fe«L. SKitacm^j^-t-l.Xai:Sr§r^cO|Hli& 
*^.»}iii-X«i:, (d) ^oeai£i:-t7 5 •yi'^i: 
SrSf SeW^ao^SO-'E:*! SrJDx.* 1 1: J: o ») ^ 
*>«-5Xgi:, (e) COiaM«-t7 ^ -/ i-ll^d^fjfHI 
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SILT, KO/«i'->'S:-tv$ ty^^fe± 

«;i=¥L, ^iSLLxtHim^'<i'->im.^-tmm. 

(f) ssi^^/N-5'-><7)±u»i j^$t^^en^^ 
fig-f-axst, (g) ^\mm(r>^r~^2mw-f^9- 

7 -f > «SOtliafl;3!l^Hg t it -5) o 

[0 0 2 01 «*Jg2JZie«<r)%?gj±. -t75y^'^« 

•5^ ll$2 0 A' mflLTtc-t'&.l t i;J; i) , ^#:/<^'-> 

[0 0 2 1] H^JJ 3 \z%zn<r>^m\i. m 1 - 
><0±{c»l«6^S«:^®(reni^fML. »litei^JB<?) 

^*^^^$rW)S*-2) (.MiSf'^lJ-tS vl i: 1 - 

5 y^'^s^S<7)^it:^rffir-*i), tfr-'f'fx, ere 

■y ^ < o r ?S5ffiSU kfTJSaiJ&^wrig t ^ I) , 

[0 0 2 21 »*a4 ^l^^/t^-- 

^mm 5r Bf e S > (iSFBiJI- -a w t -e, ^1 aj^s^/ ? - 
>Ok-TSP$rJ5a3$-ti-fcffi«:fll (Cfe®<7)-t7 5 y 

§<^:oT'{>S5li!JSueTIS{i5*«prt6r-*>). ifTi:^ 

Its <7)ie ? 75?(Bj -MT-q^fflfbT^'-c- ^ , 2ms i:i?^(Dmm. 

[0 0 2 3] K*JS 5 uiee<7)fi?gi±, » 1 ^^/N-^r - 
>o±(;»liffiliS?-i^M(cenJBiJfML. JSi^^o 

^^&m$r«fig*S vW±0fBl]1-S i t X-m 1 ^^/-f ^ - 

ra-MU^Fffl-ffcinXT&i^^-Cfi^^; hU^:^.i:v»-9f^M 

[0 0 2 41 W*3tR6(;ie|£Of|ggii, »2Sft:>'<^'- 
> {i» 1 ^^f/f^ - > t Rttoxer-ffM L/^K*« 1 

Ufe^O-t9 5 •y^'^§^O^ig:^ftT-i>t), 2^g 

[0 0 2 5] W*JS 7 ir|e«<7)flWI±, -t^^-y^S^ 
<oflfe:^o®{;^ 1 - vsy'* 2 ^^/^ 5' - > t 

mu<r>:fjmxMfS. Lfzms ^^/n- 5' - > 4 

[0 0 2 6] S*Jl8UfeeoflWJ±, ^3 3l»''«^- 
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[0 0 2 7] fkim. 9 <-iE|£0%?g{±, -b V < y if ^« 
lO 0 2 8] a*JSl 0 i;ifi«<OMW(i, -t5 5 y i'^ 
;p _ _ ;u j-^<o fTfM75>'Dlft6 1 I) , igi^JSgE^*^ 

[0 0 2 9] mim 1 1 (;fee(7)^?g(i, » i ^^^h 

vWi»2«#;/N-5'->co-gi5{i. LS I^y-r^^ji- 
iS^SE^«0^irC0T% L S I ^ y 7-*7i-;^ 

(0 0 3 01 H*]^! 2 UfBfSOf&?q(±, if52 0flH±L 

S I^-y7-(7>/N--y KgC(Clttc.$-li-T^l^frab-5.v»(i» 
2 jS^/s-*' - > =J:)EJ^ LTJSa^r/O fife L. i<Oy< 
> ■/OHfi.SSStXSimtt'^-;^ h SrWJiF?*, L S I ^ y 

■7-^ 7 ^- ^ r -^7 Lrm^fif^s^^if 9 is*^ 

T-#S<7)-C, L S I f- y r(C^*;)>'<>7'4'3Bffi-t-S.£-M 
*'^r<finx h-ftMU, 'J '^T tit it -So 
[0 0 3 1 ] 3 tCfaiS05l?g(±, -t^^ y^m 

7 < y i'|g«±»ce¥©^$fL;tS^ 1 - > t , 

- > t -fl: t -p ai^oSM S- ^ f r as L r 
2 02|[#:/-J5' - t ^{i;t/^-fc7 

10 0 3 21 4 uieeoi&^(i, -ty 5 

7 5 y i'^teJiJie^f^^^iifc^ 1 gi^jtW^^ 3 

-<0^1®<i^S.f>*S3«fr/f5'->±<0^ 

o^c dittoes If rK^r^LrmaWUSS!? 
2 «^Sf^^4 rJ' - > t Srflxjt-t 7 5 -y 

10 0 3 31 1 5 »-fe«0^|g{i, Hfr/i 5^ - > 



(5) # gg¥ 11-12 16 4 5 

0-a5U^«/«^->$.fi|x./cm*«l 3S/j|±l 4U 

[0 0 3 41 S*a 1 6 JZiefloH^gii, _ ^ 

0^1.® §B (c V - ;u Kyc - > fs ^ 1 3 i {± 

1 4 <;iei£c7)-h7 ? y i'^Jl^T-*)t) , ^l.S35«0->- 

[0 0 3 51 aS^RJBl 7tCfe«05|g§(±, -fcv ? y i'* 

(i 1 4 JCKISo-b 7 $ 7 •) , >^ ;i. - * 

[0 0 3 61 mim.1 8 i;ffi|£<7)f§?g{i. -fc9 < y i'S 
«0-a5U||^#:f|«:fMLfcSI*Jll 3 Sf>:{± 1 4 IC 

[0 0 3 7] iSjRjg 1 9 {'~lZWi.<r>^mU » 1 ^fr*^, 
20 vW±^2i[*^yN'^'->o-SfU, L S I-^^yySr^^t- 
1 4 »C|e«0-t:7 < y ^'#-S^«T-* O . S^-J^K^O 
*^^<0-C, L S I ■f- y-/'?:7i-;^^*'>t7>||^75«prg| 

[0 0 3 8] ^*«2 Ot;!e«<0^g§l±, ^2(0?f(iL 
S I'^ yT'O/N- y KSPi;*t)Ct.$-«i:-r^lS1S^*^vMiJp 

zttziiiA j-ieiao-t 7 5 7 #s*«-r-* t? , 

/ N- ^ - > eg Jigr-/ 7" [a] B# U ff^BS: L /"j^eSc ^: <7) r- l 
S I^ yyu^*!)/N'>7'=J:B^i--&-£.f|3&si:<, 

[0 0 3 91 W*iS2 1 (-fB«Of&Wl±, ^l^ffib^ 
^W±^ 2 ^-^^N-^ - >0-g|5tC 0 . Snmk: y ^llLT^)^ 
=F^7> K$rUtt, ^<7>i&^4#C7> h:(ZLS I /'i y^- 
->*Sr«^ LTIS^WSSgSr LTtSI^JR 1 3 i ytill 1 4 »c 
ie«<0-fc7 5 7 i'#IB26«-C* •) , jSS^JSieiSKO^^j 
40 COT-, 0. 8inmfc:' yf^JiT<?5fe?^4^7> KO/<•y^-->' 
T-||go^Hlt5:*o 

[0 0 4 01 (^m<ommi) ^^mffi-b^ivi^^ 
[0 0 4 11 ^m.m<r>mm<o-t^ ^ -y (i. 

^Jr 2 0 /u m, 7 >KR5^ 4 0 ^ m, mi^mmim^tk 

x'2 0 fzmizLfzmi^i$-^-<^->3im^L. xmm 

izmi^i$-^<9->3{Z^l 0 0 fiTa<0\f7 1 lil^m. 
50 Ltzo nimi^''^^->3ff)±{zii^l^^2 lirM 
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10 0 4 2] m^x. ^mm<ommnsimi]mi:xmm 
oTSii^itSo (i2(:j3v»T. mm^ti^\am4 o 
K7 Y ;u A ui* L^*:)gfMogeis/« ^' - > uitis LTtf^ 

t»t t ^ ^ J: T i + >-7 1. — »f ^ ^ w . X ^i-l-^Sl^O 
rSft2 4 8 nm<OU-— If f-ACT.HBIt^ixT'f^figSit 
4 o U - ■ <f f - A -C-BSJt $ n/t:Si5»l±7tft^SJEc-T-5}-® 

^ ^ 1 ^f^/* - > 3 <o 7 -f > ufflS 1" -i) » 1 otg 

1 2/4JSdX$*i^o ^mm<7)fmx-lim<0®i: 2 5 fi 

[0 0 4 3] '^{C. 3<0fr 1 1 

Ic.-t^/^^'->r-»2C0fl|l 3 ^ajiei^Micoi+v^u 

mmmx-(im2ff>m i s o^sisisogii 1 2 o m, 

mm^(±9 O/umt Ltzo 
[0 0 4 4] ClfiOi T |:Ji#->-7U-Hf $rfflv»^jt*;)ir 

»iSJ>'»2<7)^i 2, 1 sojjgsi t-tt-ti;psr-§, 

^tv^^TT.^^' ^JtO:fc#i5^^t*^C:c5IHlJK4 0<O!|f 
[0 0 4 5] ^tT^mhmUt LT(±, i^vvu- 

i)inmX' i> ^mx-$):biiK 'ftfeU;}? 'J U > f W 7 ? 
L'- h (PET) •t'--}^';:t-7-;i-f 5 K (PE I) ^t' 
<)«fflT-§*o [!flM4 0O*f#t LT«fflLrv»^.1-rU 

Y ^ K7^>»uAT:-(i^g|5i 2, 1 ao+u^^^^irte 
^^K-S^^'n:-;^ h 4 2 t tofiJ^ti75*=fc» 
T-^v»o ^<ntz>b. IS^IgUfci/^T^gpi 2, 1 30 
rtSPtclS^/^-;^ h 4 23>*«ffL^1-v^. ^w-C, CDKS 
4 OOg®, #(;«SB1 2, 1 3(0^ffitCfi]g|JB (H^ 

[0 0 4 6] ^ic, mmm-im^^Mzms.A oo*® 

tZ^^^-X h 4 2 t LTA g-P d'^-X h ^r^^ftr-f 
-So -e-LT, ^*^<7)|Hlfig4 0coft®i-X:^-v4 1 T* 
a< wi:UJ:o-CiafigSM0^55'^:Ag-Pd'^-X h 
«rBfe*-r4tt ttc. «Si512, 1 3 0tfUAg-P d 

[0 0 4 7] ia«gu^#;'^-;^ h 4 2 ^5EJ»1-^B$t;, 
#J-«12. 1 30<S75f^<^ro7ti). »2<0«1 3<0 
J:oi:}S<'5:or<*tEI3 (a) U^i-J: -j (Z§t?a8 

7»%i¥L^-r<i:^o ^zx-:^mmmmx'(iM^^m. 

JZ^ft^- X h 4 2 <?)^« $ it/'wCafig 4 0 ^ AttTJKia 
^?fe«:g^*L, SR;i^ + -->'4 lT-0aR64 0<D«® 
«rg<Cf:{CJ:-o-CiaS£4 0 0$®<:0^feS-^r«*J:/«?->^ 
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h4 2i:m^L. ms (b) <0i o {;^j&8<Oi5rv»^^$ 

'^-T. h 4 2<7>3fE«i: L/Co 

[0 0 4 8] m.myjm(i. ^^-^-^ h 4 2<o^m^n 

tzB!^4 Oim^^mzXilX. S'bijUJ:oT^fa8 

U-t ^ w i: 1: i ») Mlz^tS 8 1 5r 

e3fi64 0<^J« 1 2. 1 3O^gJgUJ:cT^c0«i^&:/5■ 
ft«±gfilCSiR■tSClt7i*-ei-^,o ^m^ix.rzAg-p 
d'^?-;^ Hil3«g4 0 1 1 <>i;e*^|iss-fflt,»re*!ll$-<i- 

fztt>. ^mmm<om^^i,z^M-t^tzif. ssci 2. 1 

3<0|*ia5(Z^JK$ttTv»*Ag-Pd'^-X hOfrSf** 
M^^t^o -?-CT% C<0#|»iti^^S:1f-9;t*!)UAg- 

p d-t-;^ h <oycmmkxms.v^mT.mtwm^t) m 

•to C<0»,f)iiLI-i:oT^«$*lTt»^Ag-P d'^ 
hOK^f^OHSSrStSPl 2, I3ff)m^tinm 
^IZ-t^Zti'X'^^o *CTT-{4 3 il05t« • Kjfe • e 

[0 0 4 9] -:^r, -tv 5 •;'i'*«2(4, (ll4(r^-f i 

ZZXliAg-P dX-mif>fZo 
[0 0 5 0] ggv>T, -t7 5 y ^'^2±{C^^$:/^•^'- 
>*^te¥$^^-^,J:^(C, «^^S^±«Ji&J:^?^^S«5i]B4 

4{:J:or-tv5 •yi'^:tg2(ZffML7L-o 05(:«^6?i 

^^iifzMui 2, 1 3im-t^m<omm.4 o<7)^mt 

««S4 4 t ^itlpl^-ti-, Cafig4 0 t-b7$ •y^'26«2 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2* *♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a ceramic multilayer substrate and its 

manufacture method. 

[0002] 

description of the Prior Art] In recent years, the miniaturization of electronic equipment is progressing and the place 
which remains also about the miniaturization of the electronic parts used within electronic equipment in connection with 
it is not known. The detailed-ized technology or multilayering technology of the conductor which is the same also about 
ttie printed circuit board and ceramic multilayer substrate which form an electronic circuitry, and forms a circuit, or a beer 
hall tends to realize much more high-density wiring. 

[0003] Dra.wing 19 explains the manufacture method of the conventional ceramic multilayer substrate. First, the green 
sheet 51 with a thickness of about about 0.2mm which makes an alumina a principal component is prepared, and hole 
dawn processing is given to a required part for a beer hall 52 by punching or the C02 laser. Next, conductive pastes (for 
example, tungsten paste etc.) are filled up with and dried with screen printing etc., and beer 53 is formed in the beer hall 
52. 

[0004] Then, if printing formation of the circuit pattern of a request of a conductor pattern 54 with screen printing is 
carried out with a conductive paste, the circuit board 55 of the 1st layer will be prepared for the green sheet 5 1 . The 
circuit board 56 of the 2nd layer or the circuit board 57 of the 3rd layer, and the circuit board 59 by which the laminating 
was carried out by carrying out alignment and pressing can be similarly obtained, respectively by preparing the circuit 
board 58 of the 4th layer, if there is need fiirther. Next, if this is calcinated at the elevated temperature of 900-1600 
degrees C, the ceramic multilayer substrate 60 will be obtained. 

[0005] According to this method, densification can be attained by increasing the number of laminatines 

[0006] 

[Problem(s) to be Solved by the Invention] However, the manufacture method of the above-mentioned conventional 
ceramic multilayer substrate had the following troubles. 

[0007] ** Since formation of a conductor pattern 54 is based on screen-stencil, it is very difficult for 75 micrometers or 
less the line (width of face W) / line (interval S) =75micrometer / to make it detailed. 

[0008] ** Since about 5 micrometers in formation of the conductor pattern 54 by screen-stencil thickness also becomes 
thin, for example, the thickness cannot take at the time of W= 75 micrometers so that it is made a detailed pattern, it has 
the fault that wiring resistance becomes high. 

[0009] ** When especially a wiring material is a tungsten, wiring resistance is higher than wiring by silver (Ag) and 
copper (Cu) about 3 to 5 times, this fauU becomes large and the case where it becomes impossible to use it as an electrical 
part increases, so that it becomes a detailed pattern. 

[0010] * Since [ which is called about 900 or 1600 degrees C ] it is simultaneously calcinated at an elevated temperature, 
after calcinating, the material contraction of about 15 - 20% occurs, and for this reason, size dispersion of a substrate 
produces a substrate and a wiring material greatly. It becomes large, and a tangent with the very detailed bump of LSI 
becomes inaccurate fi-om on precision, and size dispersion of the wiring section also benefits [ of the mounting yield ] this 
contraction dispersion a fall. 

[001 1] ** Further, in order to set Une width of face to 75 micrometers or more in formation of the conductor pattern 54 by 
screen-stencil (120 micrometers or more are generally required if the printing yield and wiring resistance are considered) 
and to form many lines in a narrow area, substrate cost becomes high, so that wiring must be multilayered and it 
multilayers, and, so that a dimensional accuracy is made severe for mounting precision. 

[0012] this invention solves such a conventional technical problem, and aims at offering the ceramic multilayer substrate 
equipped with the following advantages, and its manufacture method. 

[0013] * if detailed-izing of the line width of face of a conductor pattern is possible to 10 micrometers and for example. 



liri^ width efface is 30 micrometers as a ceramic multilayer substrate ~ a conductor the high thickness of thickness 
which is 30 micrometers becomes possible, and wiring resistance is low and can also make wiring density very high 
[0014] Since a detailed beer pattem can be formed, simultaneously with formation of a conductor pattern, a circuit 
pattern with it can be formed. [ a high dimensional accuracy and ] [ very precise ] 

[0015] ** Since grinding is carried out, even if flattening is carried out and it increases a number of layers, since 
flattening of the insulating layer is carried out polish or when there is nothing with a bird clapper and it carries out face 
down mounting of tiie LSI chip further at the surface section, connection between layers serves as a good ceramic 
multilayer substrate of connection bad. 

[0016] ** Since a conductor pattem is formed on a ceramic substrate [ finishing / baking / already ], the precision of the 
land pattem for connection with LSI can be controlled by about several micrometers dispersion, and, as for the yield of 
face down mounting of a up to [ the circuit pattem of a detailed and highly precise size ], the pitch between pads of LSI 
can realize about 100% also to a thing 100 micrometers or less. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the manufacturing method of the 
ceramic multilayer substrate of this invention The process which manufactures intaglio printing which formed the 1st slot 
in the front face of a flexible resin base material by the pattem corresponding to the 1st conductor pattem, and formed the 
2nd slot by the pattem corresponding to the beer section of**** 1 conductor pattem more deeply than the 1st slot, The 
1st and 2nd slots are filled up with a conductive paste. Degassing and the process to dry. The process which is re-filled up 
with an additional conductive paste in order to compensate a part for the volume decrease according the conductive paste 
dried at the aforementioned process to dryness, and repeats the predetermined number of times for re-degassing and the 
re-dried process. The process which sticks intaglio printing and a ceramic substrate by applying the predetermined heat 
and predetermined pressure of the range. The process which exfoliates intaglio printing from a ceramic substrate, imprints 
and calcinates the pattem of a conductive paste on a ceramic substrate, and forms tiie 1st conductor pattem. The process 
which carries out printing formation of the 1st insulating layer on the 1st conductor pattem, and the process which carries 
out printing formation of the 2nd conductor pattem on the 1st insulating layer are included. 

[0018] According to this composition, form the 1st detailed slot and 2nd detailed slot in the front face of a flexible resin 
base material by the pattem corresponding to the 1st conductor pattem, and intaglio printing is manufactured. It is re- 
filled up with an additional conductive paste in order to compensate a conductive paste with a part for restoration and 
degassing, and the volume decrease dry and according to dryness in a slot. The conductor material condensed by the slot 
will be filled up with repeating the predetermined number of the re-dried processes, and lamination and intagho printing 
are exfoliated from a ceramic substrate by applying the predetermined heat and predetermined pressure of the range for 
intaglio printing and a ceramic substrate. The pattem of the dried conductive paste is imprinted on a ceramic subsfrate. By 
calcinating, forming the 1st conductor pattem, carrying out printing formation of the 1st insulating layer on the 1st 
conductor pattem, and carrying out printing formation of the 2nd conductor pattem on the 1st insulating layer further It 
becomes possible to form a detailed circuit pattem simply by high thickness, and wiring resistance is low and has the 
effect that wiring density is high and that the high thing of the dimensional accuracy of a circuit pattem is moreover made. 

[0019] 

[Embodiments of the Invention] Invention according to claim 1 forms the 1st conductor pattem by intagUo printing on a 
ceramic substrate. It is the manufacture method of the ceramic multilayer substrate which forms the insulator on the 1st 
conductor pattem. (a) The process which manufactures intaglio printing which formed the 1st slot in the front face of a 
flexible resin base material by the pattem corresponding to the 1st conductor pattem, and formed the 2nd slot by the 
pattem corresponding to the beer section of**** 1 conductor pattem more deeply than the 1st slot, (b) These the 1st and 
2nd slots are filled up with a conductive paste. Degassing and the process to dry, (c) The process which is re-filled up 
with an additional conductive paste in order to compensate a part for the volume decrease according the conductive paste 
dried at l:he aforementioned process (b) to dryness, and repeats the predetermined number of times for re-degassing and 
the re-dried process, (d) The process which sticks this intaglio printing and a ceramic substrate by applying the 
predetermined heat and predetermined pressure of the range, (e) The process which exfoliates this intaglio printing from a 
ceramic substrate, imprints and calcinates the pattem of a conductive paste on a ceramic substrate, and forms the 1st 
conductor pattem, (f) It is the manufacture method of the ceramic multilayer substrate which includes the process which 
carries out printing formation of the 1st insulating layer on the 1st conductor pattem, and the process which carries out 
pnntmg formation of the 2nd conductor pattem on the (g) 1st insulating layer, and wiring density is high and detailed- 
ization of the line width of face of a conductor pattem of it is attained. 

[0020] When invention according to claim 2 is equipped with a ceramic substrate and the resin layer with a thickness of 
20 micrometers or less formed in one [ at least ] front face of a ceramic substrate, this resin layer is the manufacttire 
method of the ceramic multilayer substrate according to claim 1 which is thermosetting resin or thermoplastics and a 
ceramic substoate carries out to 20 micrometers or less in tiiickness, deformation of a conductor pattem has operation of 



becoming very small. 

[0021] Printing formation of the 1st insulating layer is carried out on the whole surface at the 1st conductor pattern top, 
invention according to claim 3 is the manufacture method of a ceramic multilayer substrate according to claim 1 of having 
made it open [ begin ] in the beer section of the 1st conductor pattern, and having calcinated the dryness coat of the 1st 
insulating layer by polish or carrying out grinding, even if beer size and a beer pitch become small, the beer exposure of it 
is attained with high precision, and it has operation that high-density multilayering is possible. 

[0022] Invention according to claim 4 carries out printing formation of the 1st insulating layer on the whole surface at the 
1st conductor pattern top, and is polish or carrying out grinding about the 1st insulating layer after baking. It is the 
manufacture method of the ceramic multilayer substrate according to claim 1 to which the beer section of the 1st 
conductor pattern was exposed. Even if beer size and a beer pitch become small, beer exposure is possible with high 
precision, flattening can do the height of beer and an insulating layer in respect of the same, and the intaglio printing 
imprint after a two-layer eye has operation that it is possible at the high yield. 

[0023] Invention according to claim 5 carries out printing formation of the 1st insulating layer on the whole surface at the 
1st conductor pattem top. After exposing the beer section of the 1st conductor pattern and calcinating the dryness coat of 
the 1st insulating layer by poUsh or carrying out grinding, are polish or the manufacture method of a ceramic multilayer 
substrate according to claim 1 which carried out grinding again, and beer exposure is possible with high precision. It has 
operation that flattening processing is easy for beer and an insulating layer to the same field, and they become a low cost. 
[0024] The 2nd conductor pattem is the manufacture method of the ceramic multilayer substrate according to claim 1 
formed at the same process as the 1st conductor pattem, and since fine formation of intaglio printing is possible for 
invention according to claim 6 also to a two-layer eye, it can realize high-density multilayering. 
[0025] invention according to claim 7 ~ the field of another side of a ceramic substrate ~ the [ the 1st conductor pattem 
and ] - the [ 2 conductor patterns, the 3rd conductor pattern formed by the same method, and ] ~ it is the manufacture 
method of the ceramic multilayer substrate according to claim 1 or 6 in which 4 conductor patterns were formed, and 
since fine formation of intaglio printing is possible to both sides of a ceramic substrate, still higher-density multilayering 
can be realized 

[0026] Simultaneously [ the 3rd conductor pattem / the 1st conductor pattem and **** 4 conductor pattem ] with the 2nd 
conductor pattern, invention according to claim 8 is the manufacture method of lamination and the ceramic multilayer 
substrate according to claim 7 which carried out imprint formation, and since pattem formation is simultaneously carried 
out to both sides of a ceramic substrate, reduction of a manufacturing cost is attained. 

[0027] Invention according to claim 9 is tiie manufacture method of the ceramic multilayer substi-ate according to claim 1 
which formed the dielectiic layer in a part of ceramic substrate, and an effect is in reduction of a power supply noise by 
adding a dielectric layer. 

[0028] Invention according to claim 10 is the manufacture method of tiie ceramic multilayer substrate according to claim 
1 filled up with and calcinated nearly completely by the through hole section of a ceramic substi-ate in conductor material, 
the beer formation of a up to [ a through hole ] of it is attained by being completely filled up with a through hole, and the 
high-density wiring of it is attained. 

[0029] invention according to claim 11 ~ die [ the 1st conductor or ] ~ it is the manufacUu-e method of a ceramic 
multilayer substi-ate including the process which carries out face down mounting of the LSI chip, and performs electrical 
installation to a part of 2 conductor pattems according to claim 1 or 6, since it is the substi-ate of high-density wiring, face 
down mounting has been attained in the LSI chip, and since face down mounting is still more possible, it leads to tiie 
miniaturization of a product 

[0030] Form 2 conductor pattems and it accomplishes with a detailed bump, in the 2nd slot, invention according to claim 
12 corresponds to the pad section of an LSI chip ~ making ~ the [ the 1st conductor or ] - It is the manufactiire method 
of a ceramic multilayer substi-ate including the process which a conductive paste is made to adhere to this bump's peak 
section, carries out face down mounting of the LSI chip, and performs electrical installation according to claim 1 or 6. 
Since a bump can be simultaneously formed in a conductor pattem by intaglio printing, it is not necessary to form a bump 
in an LSI chip beforehand, and low-cost-izing and also repair become possible. 

[0031] The 1st conductor pattem in which imprint formation was carried out on the ceramic substrate by intaglio printing 
for which invention according to claim 13 used tfie ceramic substiate and the flexible resin base material. It is tiie ceramic 
multilayer substrate equipped with the insulating layer on this 1st conductor pattem, and the 2nd conductor pattern 
electrically connected through the beer section which has the convex level difference which was united with the 1st 
conductor pattem of the above, and the imprint nattire of beer serves as a high yield well for tiie beer of a convex level 
difference. 

[0032] the [ tiie 1st conductor by which imprint formation of the invention according to claim 14 was carried out on the 
ceramic substiate by a ceramic substiate and intaglio printing which used tiie flexible resin base material, and ] - witii 3 
conductor pattems It is tiie ceramic multilayer substiate equipped with 4 conductor pattems. tiie [ this 1st conductor and ] 
- the [ tiie insulating layer on 3 conductor pattems, and / tiie 1st conductor of tiie above, and ] ~ tiie [ tfie 2nd conductor 



electrically connected through the beer section which has the convex level difference which was united with 3 conductor 
patterns, and ] By preparing the beer of a convex level difference in both sides, the imprint nature of beer is good and 
serves as a still hi^er-density ceramic multilayer substrate as a double-sided multilayer substrate. 
[00*33] Invention according to claim 15 is the ceramic multilayer substrate according to claim 13 or 14 which equipped a 
part of conductor pattern with the reticulated pattem, and an effect is in low-impedance-ization of a power supply or a 
GND electrode. 

[0034] Invention according to claim 16 is the ceramic muhilayer substrate according to claim 13 or 14 which equipped 
the periphery section of a conductor pattern with the shield pattern, and its noise-proof nature will improve with the shield 
of the periphery section. 

[0035] invention according to claim 17 - the through hole section of a ceramic substrate - conductor material - abnost - 
perfect - restoration and baking - carrying out ~ this through hole section top ~ the [ the 1st conductor pattern or ] - it is 
the ceramic multilayer substrate according to claim 13 or 14 by which the beer section of 3 conductor pattems is arranged, 
and by being completely filled up with a through hole, beer formation of a up to [ a through hole ] is attained, and high- 
density wiring is attained 

[0036] Invention according to claim 18 is the ceramic multilayer substrate according to claim 13 or 14 which formed the 
dielectric layer in a part of ceramic substrate, and an effect is in reduction of a power supply noise by adding a dielectric 
layer. 

[0037] invention according to claim 19 - the [ the 1st conductor or ] - it is the ceramic multilayer substrate according to 
claim 13 or 14 which carried out face down mounting of the LSI chip, and carried out electrical installation to a part of 2 
conductor pattems, since it is the substrate of high-density wiring, face down mounting has been attained in the LSI chip, 
and since face dovra mounting is still more possible, it leads to the miniaturization of a product 

[0038] Form 2 conductor pattems and it accompUshes with a detailed bump, in the 2nd slot, invention according to claim 
20 corresponds to the pad section of an LSI chip - making - the [ the 1st conductor or ] - It is the ceramic multilayer 
substrate according to claim 13 or 14 which the conductive paste was made to adhere to this bump's peak section, carried 
out face down mounting of the LSI chip, and carried out electrical installation. Since it is the composition which formed 
the bump in the conductor pattern simultaneously by intaglio printing, it is not necessary to form a bump in an LSI chip 
beforehand, and low-cost-ization can be attained. 

[0039] invention according to claim 21 - the [ the 1st conductor or ] - it is the ceramic multilayer substrate according to 
claim 13 or 14 which prepared the grid-like land below 0.8mm pitch in apart of 2 conductor pattems, mounted the LSI 
package in this grid-like land, and carried out electrical installation, and since it is the substrate of high-density wiring, 
mounting becomes possible with the package of the grid-like land below 0.8mm pitch 

[0040] (Gestalt 1 of operation) The gestalt of implementation of the 1 st of the manufacture method of the ceramic 
substrate of this invention is explained below with reference to drawing 1 - drawing 9 . 

[0041] as the ceramic multilayer substrate 1 of the gestalt of this operation being shown in drawing 1 - the ceramic 
substrate 2 top - a conductor - line width of face ~ 20 micrometers and a line interval ~ 40 micrometers and a conductor 
- thickness formed the 1st conductor pattem 3 which is after baking and was set to 20 micrometers, and formed beer 1 1 
of 100 micrometers of diameters in the 1st conductor pattem 3 simultaneously The 1st insulating layer 21 is formed on the 
1st conductor pattem 3, the 2nd conductor pattem 4 is further formed on it, and this 2nd conductor pattem 4 is electrically 
connected with beer 1 1 . 

[0042] Then, the manufacture method of the gestalt this operation is explained in order of a process. First, the 1st 
conductor pattem 3 is manufactured by intaglio printing. In drawing 2 , using excimer laser equipment, the intaglio 
printing 40 used is irradiated and is created in a laser beam with a wavelength [ of an ultraviolet-rays field ] of 248rmi so 
that it may become a configuration corresponding to the desired circuit pattem beforehand to the polyimide fihn which is 
a flexible resin base material with a thickness of 125 micrometers. The 1st slot 12 which the portion irradiated by the laser 
beam is decomposed by photochemical reaction, and is equivalent to the line of the 1st conductor pattem 3 is processed. 
With the gestalt of this operation, width of face of a slot was set to 25 micrometers, and the depth of flute was set to 30 
micrometers. 

[0043] Next, processing was further added using excimer laser equipment like the above of the 2nd slot 13 by the pattem 
corresponding to the beer 1 1 of the 1st conductor pattem 3, and it considered as the trench. With the gestalt of this 
operation, the path of the deepest section of the 2nd slot 13 could be to 120 micrometers, and the channel depth could be 
90 micrometers. 

[0044] Thus, in order to use an excimer laser, at least 10 micrometers or less of width efface of the 1st slot 12 become 
possible, the depth of the 1st and 2nd slots 12 and 13 can also be adjusted further arbitrarily, and a thing with the aspect 
ratio bigger moreover that the larger one of a depth size can be taken than the size of the width of face of a slot is one of 
the features of this intaglio printing 40. 

[0045] As a flexible resin base material, if it is the material decomposed by photochemical reaction in processing by the 
excimer laser, although it is possible, a polyethylene terephthalate (PET), polyether imide (PEI), etc. can be used for 



others anything, the conductor which is filled up with the polyimide fihn currently used as a material of intaglio printing 
40 mto slots 12 and 13, and is imprinted - the detachability of a paste 42 and a film is not enough therefore an imprint 
process - setting - the interior of slots 12 and 13 -- a conductor - a paste 42 tends to remain Then, stratum disjunctum 
(not shown) is formed in the fi-ont face of intaglio printing 40, especially the 6mnt face of slots 12 and 1-3. Stratum 
disjunctum used the carbon fluoride system monomolecular fihn. 

[0046] next, the fi-ont face of intaglio printing 40 in which stratum disjunctum was formed - a conductor -- a Ag-Pd paste 
^ applied as a paste 42 And while removing a Ag-Pd paste with an excessive intaglio printing front face by scratching the 
front face of the mtaglio printing 40 after an application by the squeegee 41, it is fiilly filled up with a Ag-Pd paste into 
slots 12 and 13. © 

[0047] intaglio printing - a conductor ~ if especially the width of face of slots 12 and 13 becomes narrow or becomes 
deq) like the 2nd slot 13 when filled up with a paste 42, as shown in drawing 3 (a), air bubbles 8 will tend to remain and 
will become then - the form of this operation - vacuum devices - a conductor - putting in and carrying out degassing of 
the intagho prmting 40 with which the paste 42 was filled up, removing air bubbles, and scratching the front face of 
mtagho prmting 40 by the squeegee 41 again ~ a conductor with the excessive front face of intaglio printing 40 - the 
conductor which removes a paste 42 and does not have air bubbles 8 like drawing 3 (b) - it considered as restoration of a 
paste 42 

[0048] the degassing method - a conductor - it was possible also by putting the intaglio printing 40 with which the paste 
42 was filled up mto a slewing gear, and removing air bubbles 8 with a centrifiigal force Moreover, by making a slewing 
gear mto a vacuum, it becomes still easier [ removal of air bubbles 8 ], and the degassing method can be freely chosen 
according to the form of the slots 12 and 13 of intaglio printing 40. It is made to dry using a dryer with intaglio printing 
40, and the Ag-Pd paste with which it filled up evaporates the organic solvent under Ag-Pd paste. Therefore the volume 
of the Ag-Pd paste with which the interior of slots 12 and 13 is filled up decreases as equivalent to an evaporated part of 
the orgamc solvent. Then, in order to compensate a part for this volume decrease, the restoration degassing process and 
dryness process of a Ag-Pd paste are repeated again. Thickness after dryness of the Ag-Pd paste with which this repeat is 
filled up can be made ahnost equivalent to the depth of slots 12 and 13. In this example, three restoration, degassing and 
dryness were repeated. 

[0049] on the other hand, the ceramic substrate 2 is shown in drawing 4 - as ~ a through hole 7 - screen-stencil - a 
conductor - it buried by Ag-Pd completely by repeating restoration and dryness and calcinating a paste conductor 
material and here 

[0050] Then, it formed in the ceramic substrate 2 by the glue line 44 which consists of thermoplastics so that a conductor 
pattern might be impnnted on the ceramic substrate 2. fmishing [ dryness ] as typically shown in drawing s - a conductor 
-- the near front face and near glue line 44 of intaglio printing 40 which have the slots 12 and 13 where it filled up with 
the paste 43 are made to counter, and intaglio printing 40 and the ceramic substrate 2 are heated and pressurized and are 
stuck Here, the ceramic subsfrate [ finishing / baking / as a ceramic substrate 2 ] 2 was used. If the thickness of a glue line 
44 becomes thick so that it may mention later, the frouble that a conductor pattern is not well formed of combustion and 
the shrinkage force of glue-line 44 self at the time of baking will occur. It is checked as a result of examination by 
artificers that 20 micrometers or less are suitable for the thickness of a glue line 44. Temperature of a lamination process 
was made mto 130 degrees C. This chose temperature higher about about 30 degrees C than the glass transition point of 
flie thermoplastics to be used, and checked the good thing of imprint nature. Thermoplastics applies to the front face of 
the ceramic substrate 2 the solution of butyl carbitol acetate (the following, BCA, and brief sketch) which dissolved 
polyvinyl butyral resm (the following, PVB, and brief sketch) by the dipping method, and dries. By this, a PVB layer with 
a thickness of 5 micrometers is formed in the whole front face of the ceramic substrate 2 as a glue line 44. In addition a 
PVB layer can also use and apply the spinner method or the roll coater, and screen printing other than the dipping method. 

[0051] By the way, the wave of about about 30 micrometers usually exists in the front face of the ceramic substrate 2 at 
least. It becomes the manufacture method which could fiilly follow the external waviness configuration of a subsfrate 
accordmg to the composition which uses the intaglio printing 40 made of the resiri which was rich in flexible nature like 
this mvention although intaglio printing could not fiilly follow the external waviness configuration of a subsfrate at the 
time of lammation, since [ which is too large firmly /, for example / in the case of glass intaglio printing etc. ] it did not 
have flexibility as intaglio printing here, and was excellent in imprint nature. 

[0052] next, finishing [ the dryness which is the 1st conductor pattern which intaglio printing 40 was made to exfoliate 
&om the ceramic subsfrate 2 after lowering the temperature of the intaglio printing 40 and the ceramic subsfrate 2 which 
were stuck to the room temperature as an imprint process, and was made to pattemize according to a circuit pattern ] ~ a 
conductor - a paste 43 is imprinted Since intaglio printing 40 is rich in flexible nature at this time as shown in drawing 6 
It IS possible to bend mtaglio printing 40 in angle of 90 degrees or more. Consequently, since exfoliation of the intagho 
prmhng 40 bom the ceramic substrate 2 turns into linear exfoliation, the required exfoliation force is reduced and it can 
exfoliate mtaglio printing 40 easily. 



[00^3] next, fmishmgj dryness ] as mentioned above - a conductor -- the ceramic substrate 2 by which the paste 43 was 
miprmted is calcinated under temperature profiles with a peak temperature of 850 degrees C Since the ceramic substrate 2 
s?t as me object of baking becomes the structure where the conductor pattern is formed through the glue line 44 
dependmg on a setup of baking conditions, the exfoliation and deformation which combustion gas occurs with sufficient 
vigor fi-om a glue Ime 44, and become the poor cause of a conductor pattern may arise. It is desirable to make the 
temperature gradient at the time of the temperature up between 200-500 degrees C equivalent to temperature in order to 
KIac!?* of such fault, after combustion of a glue line 44 is started until it ends into below 200 degrees C / Hr 

10054] As a result of adding examination to the relation of the thickness of these temperature conditions and glue lines " 
when the glue hne 44 was 20 micrometers or less under the above-mentioned temperature conditions, there is also no ' 
deformation of a conductor pattern and it has checked that there was also no conductor pattem peeling at the time of 
bakmg the 1st conductor pattem 3 forms according to the above process - having - the conductor after minimum line 
width of face of 20 micrometers, the minimum line interval of 40 micrometers, and baking - what is shown in drawing 7 
with 20 micrometers of thickness, 100 micrometers [ of diameters of beer ]. and a beer height of 60 micrometers was 
obtamed The shell which conductor material contracted by baking became smaller than the size of a slot 
[0055] Moreover, the electric resistance of the 1st conductor pattem 3 was able to set 0.4 ohms and the sheet resistivity 
value of a conductor to 2.1mohm in the maximum line length portion at very small wiring resistance 
[0056] Next, as shown in drawing 8 , the 1st insulating layer 21 was printed and calcinated with screen printing at the 
ceramic substrate 2 m which the 1st conductor pattem 3 was formed. The material of the 1st insulating layer 21 pastes and 
pnnts glass ceramics with the ahnost same coefficient of thermal expansion as the ceramic substrate 2. Pattem formation 

mn^^iTi^^^ ^^^"^ ^^^^^"^ ^^^^ "^^y PJ^^ted with the emulsion of the screen version 

[0057] Next, formation of the 2nd conductor pattem 4 was calcinated by printing and calcinating with a rule 
(W/S-lOOmicrometer / 100 micrometers) with screen printing on the 1st insulating layer 21, as shown in drawing 9 The 
2nd conductor pattem 4 and the 1 st conductor pattem 3 are electrically connected through beer 1 1 
[0058] In the gestalt of this operation, it has the effect taken below. Form the 1st detailed slot 12 and 2nd detailed slot 13 
m the fi-ont face of a flexible resm base material, and it considers as intaglio printing 40. Re-restoration and re-degassing 
of the paste are earned out. slots 12 and 13 - a conductor - the conductor of an addition in order to dry and to 
conipensate a paste 42 with restoration and degassing, and the volume decrease by dryness - The conductor material 
condensed by slots 12 and 13 is filled up with repeating the predetermined number of the re-dried processes The 
conductor matenal filled up with the intaglio printing 40 and ceramic substrate 2 by lamination and slots 12 and 13 is 
unpnnted on the ceramic substrate 2. By calcinating, forming a detailed conductor pattem, considering as the 1st 
conductor pattem 3, carrymg out printing formation of the 1st insulating layer 21 on the 1st conductor pattem 3 and 
canymg out pnnting formation of the 2nd conductor pattem 4 on the 1st insulating layer 21 fiirther since it considered as 
the ceramic multilayer substrate - for example, line width of face - 20 micrometers - wiring thickness - 20 
micrometere, the diameter of beer of 100 micrometers, and a beer height of 60 micrometers - it is detailed high-density 
^!?<o^ be performed, and the low ceramic multilayer substrate 1 is obtained very much also for wiring resistance 
[0059] (Gestalt 2 of operation) The gestalt of implementation of the 2nd of the manufactiire method of the ceramic 
multilayer substi-ate of this invention is explained below with reference to drawing 10 (a) - (e). Drawing 10 fa) - (e) is the 
fragmentary sectional view ofthegestah of this operation. s^v 7 kj 

[0060] First, as shown in drawing 10 (a), the process which forms a putter 3 the 1st conductor considered as the 
completely same process as the gestah of the 1st operation. 

[0061] Next, formation of the 1st insulating layer 21 formed on the 1st conductor pattem 3 was formed by screen-stencil 
so fliat all beer 1 1 tops might also be printed, as shown in drawing 10 (b). After drying, to the grade from which several 
micrometers beer 11 is deleted as shown in drawing 10 (c), with the grinding machine, the grindmg of the 1st insulating 
layer 21 was earned out, and it carried out flattening. In this process, all the required beer sections are exposed out of the 
1 St insulating layer 21. f m*, 

[0062] Next, it calcinated under temperattire profiles with a peak temperattire of 850 degrees C in this state If it 
calcinates, as shown in drawing 10 (d), thickness will become thin by the volumetric shrinkage by baking and the 1st 
insulating layer 21 will serve as the form where about 10 micrometers of beer 1 1 projected relatively 
[0063j The ceramic multilayer substi-ate 1 was formed by next, printing and calcinating with a rule 
(W/S-10(taicrometer / 100 micrometers) by screen-stencil about formation of the 2nd conductor pattem 4, as shown in 
toiagJS (e). The 2nd conductor pattem 4 and the 1 st conductor pattem 3 are electiically connected through beer 1 1 
[0064 In Uie gestalt of this operation, it has the effect taken below. It becomes very difficult on precision to form the 1st 
msulating layer 21 by the pattem which does not print the upper chisel of the beer section by screen-stencil as the beer 
size and the beer pitch of the 1st conductor pattem 3 become small. If it is beer 1 1 which can be formed by the 1st 
conductor pattem 3, smce exposure of beer 1 1 will be attained correctly according to the means of the gestalt of this 
opa^tion the aicuit pattem still higher-density than the gestalt and die ceramic multilayer substrate 1 of the 1st operation 



[O065] (Gestalt 3 of operation) The gestalt of implementation of the 3rd of the manufacture method of the ceramic 
multilayer substrate of this invention is explained below with reference to drawing 11 (a) - (d). Drawing 1 1 (a) - (d) is the 
fragmentary sectional view of the gestalt of this operation. 

[0066] First, as shown in drawing 11 (a), the process which forms the 1st conductor pattem 3 considered as the 
completely same process as the gestalt of the 1st operation. 

[0067] As shown in drawing 11 (b), formation of the 1st insulating layer 21 formed on the 1st conductor pattem 3 next 
was formed by screen-stencil so that all beer 1 1 tops might also be printed, and was calcinated under temperature profiles 
with a peak temperature of 850 degrees C. Flattening of the front face of the 1st insulating layer 21 was carried out by 
grindmg until it grinds the 1st insulating layer 21 with a grinder as shown in drawing 1 1 (c), and all beer 1 1 is completely 
exposed from the 1 st insulating layer 2 1 after baking. 

[0068] Next, the 2nd conductor pattem 4 as carried out [ the conductor pattem ] imprint formation and shown in drawing 
11 (d) by mtaglio printing which formation of the 2nd conductor pattem 4 applied the glue line to the front face of the 
substrate first obtained at the process of drawing 1 1 (c), continued, and formed the 2nd conductor pattem 4 at the 
formation process of die 1st conductor pattem 3 and the completely same process was formed. The wiring mle of this 2nd 
conductor pattem 4 was also made into tiie completely same thing as tiie wiring rale of the 1st conductor pattem 3. 
[0069] In the gestalt of this operation, it has the effect taken below. If it is beer 1 1 which can be formed by tiie 1st 
conductor pattem 3 according to the means of the gestalt of this operation Since exposure of beer 1 1 is attained correctly, 
and tiie height of beer 1 1 and ttie height of an insulating layer 2 1 serve as the same side and have become what was 
superior to the gestalt of the 2nd operation also about flattening fiirther In order to make the 2nd conductor pattem 4 high- 
density wiring, when the imprint process by intaglio printing is required, it becomes very effective and tiie circuit pattem 
still higher-density tiian tiie gestalt and die ceramic multilayer substi-ate 1 of tiie 1st and tiie 2nd operation will be 
obtained. 

[0070] (Gestalt 4 of operation) The gestalt of implementation of ttie 4tii of tiie manufactiire mettiod of tiie ceramic 
multilayer substrate of this invention is explained below with reference to drawing 12 (a) - (f). Drawing 12 (a) - (f) is tiie 
fragmentary sectional view of tiie gestalt of this operation. 

[0071] Drawing 12 (a) - (d) made formation and baking of tiie 1st insulating layer 21 tiie completely same process as it 
corresponded to drawing 10 (a) - (d). Therefore, as shown in drawing 12 (d), beer 1 1 is in the state where about 10 
micrometers has projected relatively from the 1st insulating layer 21. 

[0072] Next, as shown in drawing 12 (e), in order to shave only beer 1 1 , it ground with the grinder, and beer 1 1 was made 
mto tiie same height as tiie 1st insulating layer 21. Formation of tiie 2nd conductor pattem 4 was formed by the 
completely same method as the gestalt of the 3rd operation. 

[0073] In tiie gestalt of this operation, it has the effect taken below. According to the means of the gestalt of this 
operation, altiiough polish or a grinding operation becomes 2 times, grinding is very easily possible for tiie 1st grinding 
operation in a short time because of the grinding of tiie dryness coat of an insulating layer 21. Moreover, the 2nd poUsh 
process is polish only for an outcrop of beer 1 1, and has tiie advantage that it can grind, very easily [ this ] for a short 
time. Moreover, about the advantage tiiat a high-density circuit pattem is realizable, it has tfie completely same effect as 
the gestalt of the 3rd operation. 

[0074] (Gestalt 5 of operation) The gestalt of implementation of tiie 5tii of tiie manufactiire metiiod of the ceramic 
multilayer substrate of this invention is explained below with reference to drawing 13 and drawing 14 (a) - (c). 
[0075] first, the tiirough hole section of tiie ceramic subsh-ate 2 ~ a conductor ~ tiie paste was filled up witii and 
calcinated and tiie glue line 44 was formed in botii sides of a substi-ate 

[0076] the [ the 1st conductor pattem 3 and ] ~ flie slot of intaglio printing 40 where tiie 3 conductor pattem 5 was 
processed into the pattem of each request ~ a conductor ~ it was filled up witii the paste like the gestaU of tiie 1st 
operation, and it was prepared 

[0077] Next, as shown in drawing 13 , aUgnment of the intaglio printing 40 by which restoration was carried out 
[ aforementioned ] was simultaneously carried out to both sides of tiie ceramic substiate 2, and tfie press fixtiire 45 
performed ablation of intaglio printing 40, and baking of a conductor pattem like the gestalt of operation of lamination 
1st. drawing 14 (a) ~ tiie [ the 1st and ] ~ it is a fragmentary sectional view after baking of tiie 3 conductor pattems 3 and 

[0078] then, the tiling which the 1st and the 2nd insulating layer 21 and 22 are formed in botii sides, and is ground by tiie 
same method as tiie gestalt of the 4th operation as shown in drawing 14 (b) - tiie [ the 1st and ] - tiie beer 1 1 section of 
ttie 3 conductor pattems 3 and 5 was exposed 

[0079] the [ next, / the 2nd and ] - tiie slot of tiie intaglio printing 40 processed into the desired pattem also about tiie 4 
conductor pattems 4 and 6, respectively ~ a conductor ~ a paste - being filled up ~ tiie [ the 1st and ] ~ by tiie same 
metiiod as the 3 conductor pattems 3 and 5, as shown in drawing 14 (c), respectively, imprint and baking of a conductor 
pattem were performed 

[0080] In tiie gestalt of tius operation, it has tiie effect taken below. Since according to tfie gestalt of tiiis operation 



formation of a conductor pattern can form simultaneously by both sides of the ceramic substrate 2 and double-sided 
simultaneous formation can be performed also in baking or polish of insulating layers 21 and 22, also by making it a 
multilayer, a manufacturing process can be shortened and a big effect can be acquired to reduction of a manufacturing 
ccfst. Moreover, by carrying out double-sided simultaneous formation, the curvature of the ceramic multilayer substrate by 
the coefBcient-of-thermal-expansion difference of the some between insulating layers 21 and 22 and the ceramic substrate 
2 can also be reduced, and the small ceramic multilayer substrate 1 of curvature can be obtained. 
[0081] (Gestah 6 of operation) The gestalt of implementation of the 6th of the manufacture method of the ceramic 
multilayer substrate of this invention is explained below with reference to drawing IS (a) - (d). Drawing 15 (a) - (d) is the 
fragmentary sectional view of the gestalt of this operation. 

[0082] In drawing 1 5 (a), the polish process of the 1st insulating layer 21 is the same as the gestalt of the 4th operation. In 
the gestalt of this operation, it is formation of the 2nd conductor pattern 4, and the 2nd slot of a corresponding intaglio 
printing pattern is made to correspond to the pad section of an LSI chip on arrangement, it prepares in it, and conductor 
material filled up with the same process as formation of the 1st conductor pattern 3 into the 2nd slot is made into the 
shape of a bump 15. 

[0083] 50 micrometers and the bump minimum pitch set [ the diameter of a bump / 50 micrometers and bmnp height ] . 

size of the bump 15 in the gestalt of this operation to 100 micrometers. Next, in order to apply an electroconductive glue 
47 to a bump point uniformly, as shown in drawing 15 (b), the electroconductive-glue imprint fixture 49 is beforehand 
coated with the electroconductive glue 47 by uniform thickness, and the electroconductive-glue imprint fixtvu^e 49 is 
lowered below in parallel with the ceramic substrate 2 on a bump 15, and is imprinted, 

[0084] Next, as shown in drawing 15 (c), the pad section of LSI chip 46 and a bump^s 15 exact alignment are performed, 
and LSI chip 46 is carried on a bump 15. After loading carries out heat hardening of the electroconductive glue 47 
promptly, and joins a bump 15 to LSI chip 46. Next, as shown in drawing 1 5 (d), heat hardening of the closure resin 48 
was enclosed and carried out between the LSI chip and the bump. 

[0085] In the gestalt of this operation, it has the effect taken below. According to the gestalt of this operation, since a 
bump 15 can be simultaneously formed in the 2nd conductor pattern 4, a means which forms a bump in an LSI chip 46 
side beforehand is unnecessary, and effective in reduction of the manufacturing cost of LSI chip 46. Moreover, the bump 
15 corresponding to many LSI chips 46 can be formed simultaneously, without increasing a process by forming the bump 
15 required for the 2nd conductor pattern 4, when it carries many LSI chips 46 on a ceramic multilayer substrate. 
[0086] Furthermore, in the inspection after mounting of LSI chip 46, the quality of mounting of LSI chip 46 is judged by 
carrying out electric inspection before hardening of an electroconductive glue 47, and if mounting is poor, applicable LSI 
chip 46 is removed, re- loading or another LSI chip 46 is carried, after being judged with an excellent article after 
reexamination, an electroconductive glue 47 can be hardened, and it will become effective in the improvement in the yield 
of a ceramic multilayer substrate. 

[0087] However, although the LSI chip which had the bump already formed depending on LSI chip 46 is used, it becomes 
effective as a high-density ceramic multilayer substrate by mounting with the gestalt of the operation which was directly 
suitable for the ceramic multilayer substrate of the gestalt of the 5th operation in this case at the LSI chip 46. 
[0088] Thus, if the high-density ceramic multilayer substrate of the gestalt of this operation is used, the gestalt of still 
more various operations will become possible. 

[0089] Formation of the 1st - the 4th conductor pattern 3, 4, 5, and 6 attains densification of wiring by formation of the 
unprint pattern by intaglio printing, and what is shown in drawing 16 mounts LSI chip 46 in the surface section directly 
by face down. 

[0090] Moreover, the electrode into which intensive formation is carried out at one side of the ceramic substrate 2, 
formation of the 1st - the 4th conductor pattern 3, 4, 5, and 6 forms a dielectric layer 23 in one field by screen-stencil, and 
what is shown in drawing 17 inserts a dielectric layer 23 was used as the power supply electrode 24 and the grand 
electrode 25. Since this dielectric layer 23 considered as the high dielectric constant material of a dielectric constant 
epsilon= 10000, the big effect was acquired by reduction of a power supply noise. 

[0091] In addition, with the gestalt of operation shown in drawing 17 , the screening electrode 18 was formed in the 
outermost periphery of the 1st - the 3rd conductor pattern 3, 4, and 5, and the power supply electrode 24 and the grand 
electrode 25 which are fiirther contained m a part of the 1st - 3rd conductor pattern 3, 4, and 5 were used as the mesh-like 
pattern. Thereby, low-impedance-ization of improvement in the noise-proof nature of a signal line, and the power supply 
electrode 24 and the grand electrode 25 was able to be attained. 

[0092] It is the example of the gestalt of another operation which is shown in drawing 1 8 (a) and (b). Drawing 18 (a) is 
the chip-size package (CSP) created by the method of the gestalt this operation, and a bump 15 forms it simultaneously 
with the 5th conductor pattern 16. Drawing 1 8 (b) mounts Above CSP in the surface section of a ceramic multilayer 
substrate which formed the dielectric layer 23 directly, and is obtained. Since the land 17 formed by the fiill grid of 
0.8mm pitch and the total number of lands also served as 400 lands again, what also has high-density wiring of a ceramic 
multilayer substrate was needed, and Above CSP was difficult to realize in the ceramic multilayer substrate of the 



conventional example. 

[0093] Also in here, it became clear that W/S=20niicrometer which is the design rule of the gestalt of this operation / 40 

micrometers are very effective. 

[0094] 

[Effect of the hivention] above this invention -- detailed-izing of the line width of face of a conductor pattern is 
possible to 10 micrometers - becoming - a conductor it becomes what was excellent in connectability when 
connectability is good even if 30 micrometers of thickness can be possible, and wiring resistance can be low, can consider 
as a thing high [ of wiring density ], it can also form a detailed beer pattern, flattening of the insulating layer is carried out 
by polish or grinding and it increases a number of layers, and carrying out face down mounting of the LSI chip at the 
surface 



[Translation done.] 



